nAPA3HT0J10rHX , 34 , 3 , 2000 


XZ7AT 576 . 895.122 

MHKPOAHATOMHH MHPAIJHAHH PHILOPHTHALMUS RHIONICA 
(TREMATODA: PHILOPHTHALMIDAE) 

© H. A. Thxomhpob 

B CTaTbe paccMaTpHBaeTCfl TOHKoe CTpoeHHe MHpamWHfl Philophthalmus rhionica. Flo jiaHHbiM 
SJieKTpOHHOH MHKpOCKOnHH, OnHCbIBaiOTCfl nOKpOBbl, MyCKy^aTypa, 3KCKpeTOpHbIH, )KeJie3HCTbIH, 
HepBHbiH annapaTbi, a TaKxe cocTaBJieHa rpacjjHHeocafl peKOHCTpyKUHH jihhhhkh. Ha npHMepe 3Toro 
BHaa oGcyacjiaiOTCfl HeKOTOpbie oco6chhocth CTpoeHHfl nejioreHeTHHecKHX MHpauHjiHeB. 


K HacToameMy BpeMeHH jjeTajibHoe nccjiejiOBaHHe yjibTpacTpyKTypbi MHpaunjmeB 
npoBe^eHO Ha BecbMa orpaHHHeHHOM Kpyre bhjiob, othochluhxch k ceM. Notocotylidae, 
Paramphistomatidae, Sanguinicolidae, Fasciolidae, Shistosomatidae (TajiaKTHOHOB, flo- 
6poBOJibCKHH, 1998). IlpeflCTaBHTejiH nocnejiHHx jiByx ceM. Fasciola hepatica h Shistoso- 
ma masoni H3yneHbi jjocTaTOHHO nojipoOHO (Wilson 1969a—1969c, 1970, 1971; Pan, 
1980). B OTjiHHHe ot hhx npeacTaBHTejiH ceM. Philophthalmidae oOjiaaaiOT aOeppaHTHbiM 
nefloreHeTHnecKHM MHpauHjmeM. IlosTOMy aHajiH3 CTpoeHHa jihhhhkh Philophthalmus 
rhionica npeflCTaBJiaeT ocoGbin HHTepec. 

MATEPHAJI H METOflbl 

KyjibTypa Philophthalmus rhionica nojmepxHBajiacb Ha Kacjjeape 300JiorHH 6ecno3BO- 
HOHHbix CllOry B TeneHHe HecKOjibKHx jieT h Hcnojib30Bajiacb xa k hctohhhk MaTepnajia 
juia uejioro pajia nccjiejiOBaHHH, b tom hhcjic h no MHpauHjjnsiM (THHeunHCKan h jx p., 
1981; CeMeHOB, 1991; CnHxa, 1978, h jip.). flnua c nejjoreHeTHHecKHMH MHpaunjiHflMH 
OTMbiBajiH H3 nna3 sxcnepHMeHTajibHo 3apaxceHHbix xcHBOTHbix (Oryctolagus cuniculus) 
npH noMOLUH nnneTKH otctochhoh bojjoh. B TeneHHe 2—3 mhh nponcxojiHJio BbiJiynjieHHe 
MHpauHAHeB. 

fljlfl 3JieKTpOHHO-MHKpOCKOn HHeCKHX HCCJiejXOBaH HH MHpaUHflHeB (|)HKCHpOBaJIH 

2.5 %-hwm rjiioTapajibAerHAOM Ha 0.1 M c})occ})aTHOM 6yc})epe (pH 7.2) c nocjiejiyiomeH 
AOcJjHKcauneH 1 %-hwm pacTBopoM Os0 4 , pa3BejieHHbiM Taxxce Ha c})oc(})aTHOM 6yc})epe. 
XIjih o6e3BO)KHBaHHfl o6T>eKTOB Hcnonb30Banncb cnnpTbi B03pacTaiomeH KOHueHTpauHH ot 
30 °C jx o 100 °C. riponHTbiBaHHe MaTepnajia ocymecTBjiajiH b cMecax apajmHTa h aueTOHa 
b cooTHoiueHHHx 1:3, 1:1, 3:1. 3ajiHBKa npoH3Bojmjiacb b xcejiaTHHOBbie xancyjibi. 
nojiHMepH3auHJi Ojiokob npoTeKajia b TepMocraTe npn 60 °C b TeneHHe cyTOK. Cpe3bi 
H3roTaBjiHBajiH Ha yjibTpaTOMe LKB-3 c noMombio CTexjiflHHbix Hoxcen h noMemajin Ha 
MejiHbie ceTKH h Ojichaw. B xanecTBe njieHKH-nojyioxtKH ncnojib30BajiH c})opMBap. Koht- 
pacTHpoBaHHe cpe30B ocymecTBjiajiH cnnpTOBbiM pacTBopoM ypaHHJi-aueTaTa h uHTpaTOM 
UHHKa. 

PaOoTa npoBojiHJiacb Ha 3JiexTpoHHOM MHxpocxone YMB-100, Ycxopfliomee Hanpa- 
jxeHHe 80 mV. flnana30H Hcnojib30BaHHbix yBejinneHHH x 1500—x 25 000. 
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PE3YJIbTATbI 


Mop4>OJ10rHH MHpaUH^IIH 

OxaenbHbieneTanH CTpoeHnx h Ononornfl MHpaunnneB Ph. rhionica yxce 6biJiH onHcaHbi 
b pane pa6oT (floGpoBOJibCKHH h np., 1983; CeMeHOB, 1991; Thxomhpob, 1980, w np.)- 
Ilo3TOMy HHxce Mbi npHBO^HM jiHiiib KpaTKyio o6myio xapaKTepHCTHKy jihhhhkh. 

neaoreHeTHHecKHH MnpaimnHH Ph. rhionica 0.1 — 0.2 mm nJiHHbi HMeeT xanneBHnHyio 
4)opMy (pHC. 1). Teno noicpbiTO snHTennanbHbiMH njiacTHHKaMH, pacnonoxceHHbiMH b 
cooTBeTCTBHH c c^opMynon 6 : 8 :4 : 2 h pa3^ejieHHbiMH THno.aepMajibHbiMH rpeOH^MH 
(pHC. 1, E). Ha nepe^HeM xoHue pacnonoxceH nonBnxcHbin TenecxonnHecxnH xoOotok 
(T epeOpaTopwyM). B cxnanxax xoOoTxa pacnonaraiOTca opraHbi nyBCTB, npencTaBneHHbie 
O^HHOHHblMH CeHCHJIJiaMH H peCHHHHbIMH IlOJlflMH. Ha KOHUe XoOOTXa OTKpbIBaeTCH 
npoTOK xcene3bi npoHHXHOBeHnx. KpoMe 3Toro, b nepenHeM xoHue Tejia MHpauHnnx 
oOHapyxtHBaiOTCfl jiaTepajibHbie xcene3bi, a Taxxce OTnenbHbie ceKpeTopHbie xneTxn. 

Mexcny nepBbiM h BTopbiM pxnaMH snHTennanbHbix ruiacTHHOK no oxpyxtHOCTH 
pacnonaraiOTca opraHbi nyBCTB: JiaTepajibHbie nannjuibi h pecHHHHbie nonx (pnc. 1, B). Y 
MHpaunnneB xopouio pa3BHT «rna3ox», HaxonfliunHcx b Tene nopcanbHo Han M03roM 
npwMepHo Ha rpaHnue Mexcny I h II pxnaMH snnTennanbHbix njiacTHHOK. 

Ha ypoBHe III pxna annTennanbHbix njiacTHHOK no 6oxaM Tena oOHapyxcnBaeTCx napa 
Uhptouhtob (pnc. 2, JK). KaHanbi BbinenHTenbHbix xneTox Taxxce pacnonaraiOTCx b 
OoKOBbix ynacTxax Tena h OTxpbiBaiOTca BbinennTenbHbiMH nopaMH Ha nmonepManbHbix 
rpeOHxx Mexcny II h III pxnaMH nnacTHHOx. B 3anHefi nacTH Tena MHpauHnnx 3aneraeT 
nonHOCTbio c^opMHpoBaHHax MaTepHHCKax pennx, xoTopax xapaxTepH3yeTca OTcyTCTBHeM 
nHmeBapHTenbHon chctcmm h HannHneM smOphohob cnenyiomnx reHepauHH napTeHHT, 
nocTHraiomHx b cbocm pa3BHTHH CTannn 2—4 xneTox (pnc. 1, A; 2, 3). 

MnKpoanaTOMHH MiipaunniiH 

noKpoBbi h MycxynaTypa. IlonBHXCHbiH xoOotok MHpauHnnx cnniocHyTc 6 okob. 
Oh pacnonaraeTca TepMHHanbHO Ha nepenHeM xoHue Tena. B cnoxonHOM coctoxhhh 
xoOotox BTXHyT h o6pa3yeT Tpn xonbueBbie cKnanKH (pnc. 1, T; 2, A). 

XoOotok oneT cnoeM UHTonna3Mbi, Ha HapyxcHon noBepxHOCTH KOToporo oOHapyxcH- 
BaiOTCx MHoroHHcneHHbie MHKpoBbipocTbi, HanoMHHaiomHe MnxpoBHnnH. Ha cxnanxax 
npoKCHManbHon nacTH xoOoTxa MHKpoBnnnn OTHOCHTenbHO TOHxne, nnnHHbie h 3HaHH- 
TenbHo ynaneHbi npyr ot npyra, Torna xa k Ha cxnanKax BepuiHHbi MnxpoBHnnH xopoTXHe, 
ToncTbie h pacnonaraiOTCx nacTO (pnc. 2, A). 

XoOotok HeceT pa3nnHHbie no CTpoeHHK) ceHcopHbie o6pa30BaHnx h nopbi npoTOKOB 
xcene3HCTbix xneTox. KpynHbin npoTOK annxanbHOH xcene3bi OTxpbiBaeTcx Ha BepuiHHe 
xoOoTxa, a y ocHOBaHnx nocnenHero 3axaHHHBaioTC5i npoTOKH eme 4 xcene3, cootbctct- 
BeHHo no nBa c xaxcnoH CTopoHbi Tena (pnc. 1, B\ 2, E, B\ 3, B\ cm. Bxn.). 

MycxynaTypa BTXHyToro xoOoTxa npencTaBneHa 5 xonbueBbiMH nynxaMH, cootbctct- 
ByiomHMH cxnanxaM xoOoTxa, h 6 nynxaMH npononbHbix Mbiiim, xoTopbie npoxonxT b 
ueHTpanbHon nacTH xoOoTxa h nanee pacnonaraiOTca b Tene nHHHHXH Tax, hto cootbct- 
CTBywDT 6 snHTennanbHbiM nnacTHHxaM nepBoro pxna (pnc. 1, T; 2, B , JJ). 

UeHTpanbHoe nonoxceHHe b xoOoTxe 3aHHMaiOT eme 2 nopcanbHbix h 2 BeHTpanbHbix 
MomHbix npononbHbix MbimeHHbix nynxa. OcTaiomnncx Mexcny hhmh HenpaBHnbHon 
xpecTOBnnHOH cf)opMbi npoMexcyTox 3Bhxt npoTOxoM annxanbHOH xcene3bi. C 6oxob stot 
xoMnnexc npnxpbiT ynnomeHHbiMH npononbHbiMH naTepanbHbiMH MbimuaMH, hmcioiuhmh 
b nonepeHHOM ceneHHH xpbinoBHnHyio c{)opMy (pnc. 2, B\ 3, B). B ocHOBaHHH xoOoTxa 
naTepanbHbie MbimenHbie txxch pa3nennioTcx Ha nBa caMOdwrenbHbix nynxa, Hnymnx no 
6oxaM Tena napannenbHo npyr npyry (pHC. 2, B). 

flopcanbHbie h BeHTpanbHbie ueHTpanbHbie nynxn noxon^T no 3anHen rpaHHUbi snHTe- 
nHanbHbix nnacTHHOx nepBoro pxna. JIaTepanbHbie nynxn 3axpennxiOTCx b Tene nHHHHXH 
my6xce h oxaHHHBaiOTCx y nepenHero xpax snnTennanbHbix nnacTHHOx BTOporo pxna. npH 
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Phc. 1. CxeMa CTpoeHHH MHpauaaHH Ph. rhionica. 

A — Mop(J)oaorHH MHpauH/iHH; E — cxeMa pacnoaoxeHHH anHTeanaabHbix naacTHHox; B — cxeMa pacnoaoxeHHH 
ceHCopHbix o6pa30BaHHH Ha nepeaHeM Konue Teaa MHpaunaHH; T— cxeMa CTpoeHHH xo6oTKa (carHTTaabHbiH pa3pea); 
M — cxeMa CTpoeHHH ceHcnaa MHpaunaHHi I — oanHOMHan ceHCHJUia xo6oTKa; 2— ceHcopHbiH KOMnaexc aaTepaab- 
hoh nanHjuibi; 3 — ceHcopHbiH KOMnaexc pecHHHHoro hojih; aotc — annKaabHan *eae3a; z — raHraHH; zz — 
rnnoaepMaabHbiH rpe6eHb; ztc — reHepaTHBHaH KJieTKa; za — rjia30K; d*cka — *eae3HCTbie xaeTKH; kqc — KaHajlbl 
BbmejiHTejibHOH cHdeMbi; kmx — KoabueBan MycxyaaTypa xo6oTKa; An — aaTepaabHan nannaaa; ocah — oanHOMHaa 
ceHCHaaa jiarepa^bHOH nannaabi; ocpn — oanHonHan ceHcwma pecHHHHoro noan; ocx — oaHHOHHan ceHcnaaa 
xoSoTKa; naotc — npoTOK anHKaabHOH aceaeabi; note — npoTOK aaTepaabHOH *ceae3bi; n mx — npoaoabHbie Mbiujubi 
xo6oTKa; ped — peann; pn — pecHHSHoe noae; pnx — pecHHHHoe noae xo6oTKa; cx — cxaaaKH xo6oTKa; x — xo6otok; 
u — uhptouht; ho — HyBCTBHTeabHoe o6pa30BaHHe; 3n — 3KCKpeTopHan nopa; 3nm — 3HHTeaHaabHbie naacTHHKH. 

Fig. 1. Scheme of Philophthalmus rhionica miracidium. 
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Pmc. 2. PeKOHCTpyKUM« CTpoeHMH jimmmhkm. CxeMbi nonepeHHbix pa3pe30B. 

A — Hepe3 anHKa^bHbiH kohoi xo6oTKa; B — Ha ypoBHe ceHcmui m npoTOKOB xce;ie3; B — Ha ypoBHe pacxoxcaeHMJi 
npoiio^bHbix Mbiiuu; T— Ha ypoBHe 3aaHen rpaHHUbi I paaa 3nHTejinajibHbix ruracTHHOK; M— Ha ypoBHe I KOJibueBoro 
rwnoiiepMaJTbHoro rpe6HH; £ — Ha ypoBHe raHnnHa; )K — Ha ypoBHe umptolihtob; 3 — b o6.nacTH peiinn; enc — 
BeHTpaiibHbJH HepBHbi h ctboji; km — KOJibueBaa MycKyjiaTypa; n6 — nnrMeHTHbifi 6oKaji; notCK — npOTOK )Ke^e3Hcroft 
icneTKH; nM — npouojibHafl MycKyjiaTypa; pen I — pecHHHKH anHTejinajibHbix ruiacTMHOK I pHua; czn — cBeTowyBCT- 
BHTejibHaH icneTKa ma3Ka; snm 1 — anHTejinajibHbie ruiacTH hkh I paua. 

OcTajibHbie o6o3HaHeHHH TaKHe xce, KaK Ha pnc. 1 

Fig. 2. Reconstruction of larva structure. Schemes of transversal sections. 
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3T0M Ka)KAbIH H3 HHX pa3nBaHBaeTC51 H OTneJIfleT OT Ce6fl KOpOTKHH, KOCO HanpaBJieHHblH 

T51)K (pHC. 2, r, M). 

3nHTejiHajibHbie ruiacTHHKH — yruiomeHHbie MyjibTHpecHHHHbie xjictxh. FIomhmo 
yHnyJinnonHH Ha noBepxHOCTHoii MeM6paHe oOHapyxceHbi BbipocTbi, HanoMHHaiomHe 
MHKpoBHJuiH. HanOojiee rycTbie hx cxonjieHHH npnyponeHbi k rnnonepMajibHbiM rpeOHHM. 
non noBepxHOCTHOH MeM6paHOH 3ajieraiOT KHHeiocoMbi pecHHnex, CHaOxceHHbie nByMfl 
KopHeBbiMH hhtamh, pacnojiaraiomHMHCfl npHMepHO non 90 °C npyr k npyry (pnc. 3, E). 
KopOTKHH KOpeiUOK COnOCTaBHM no flJIHHe C AHaMeTpOM KHHeTOCOMbI H npHMepHO B 10 pa3 
Kopone flJlHHHOrO. FIO-BHnHMOMy, OpneHTaUH^ KOpeillKOB OTHOCHTeJIbHO npOflOJIbHOH OCH 
Tena MOxceT OTJiHHaTbcn b pa3Hbix ynacTxax snHTejinajibHOH njiacTHHXH. PaccTOflHHfl 
Mexay pecHHHKaMH npHMepHO paBHbi nJWHe xopoTKoro xopeuixa, nosTOMy nJiHHHbie 
KopeuiKH, yxonamne non ymoM npHMepHO 30° k noBepxHOCTH, noncTHJiaiOT npyr npyra, 
npnnaBan nonojiHHTejibHyio npoHHOCTb snHTejinajibHOH njiacTHHxe. B snHTejinajibHbix 
njiacTHHKax BToporo pana 6biJin oOHapyxeHbi rpynnbi H3 Hecxojibxnx pecHHnex, OTJinna- 
lomnxcfl CTpoeHHeM AJiHHHbix KopHeBbix hhtch. FIocjienHHe HMeiOT xapaKTepHyio none- 
penHyio HCHepneHHOCTb h OTxonflT noHTH BepTHKajibHO b rjiy6b uHTonjia3Mbi (pnc. 3, H). 
lion anHxajibHOH noBepxHOCTbio pacnojiaraiOTca MHoroHHCJieHHbie najionxoBHnHbie h 
xanjieBHOTbie bkjhohchhh, no-BHnHMOMy, cexpeTopHOH npnponbi, niyOxce 3ajieraiOT cxon- 
jieHHH MHTOxoHflpHH. flnpa snHTejinajibHbix njiacTHHOK HenpaBHnbHOH $opMbi h pacno- 
jiaraiOTCfl Ojinxe k 3anHen rpaHHue xjieTox. 

3nHTejiHajibHbie njiacTHHKH npHMbixaioT npyr k npyry HenjiOTHO. Mexcny hhmh 
ocTaioTca CBoOoAHbie ynacTKH, o6pa30BaHHbie nponojibHbiMH h xojibueBbiMH rnnonep- 
MajibHbiMH rpeOH^MH (pwc. 3, E). Ha noBepxHOCTH nocjienHHx Mexcny nepBbiM h BTopbiM 
panaMH njiacTHHOK HaxonaTca pa3Hoo6pa3Hbie ceHcopHbie o6pa30BaHH5i jihhhhxh, a 
Mexc^y BTOpbIM H TpeTbHM no 6oxaM Tena OTXpbIBaiOTCfl 3KCKpeTOpHbie OTBepCTHfl (pHC. 1, 

2, 3, K , M — O). 

Tax Ha3biBaeMbie rnnonepMajibHbie rpeOHH npencTaBjiaioT co6oh Bbixonamne Ha 
noBepxHOCTb Tena jihhhhxh ynacTXH otpoctxob xjieiox TeryMeHTa MaTepHHexoH cnopo- 
UHCTbi (ranaxTHOHOB, floOpoBonbcxHH, 1998). MwpauH^HH Ph. rhionica — nenoreHeTH- 
necxHH, b Mojuiiocxa He npoHHxaeT h b cnopouncTy He npeo6pa3yeTC5i. Bo3moxcho, 
nosTOMy uHTOHbi cyOTeryMeHTajibHbix xjieiox y jihhhhxh pa3BHTbi OTHOCHTejibHO njioxo, 
h tohho hx HjjeHTHcJjHUHpoBaTb ne ynanocb. OnHaxo cbmh ranonepMajibHbie rpeOHH 
c})H3HOJiorHHecxH axTHBHbi. FIoBepxHOCTb rpeOHen HepoBHaa h HeceT cxjianxn (pnc. 3, E). 
B uHTonjia3Me BbiflBJiaiOTCfl cxonjieHH5i rpaHyji sjiexTpoHHonjiOTHoro cexpeTa b nnaMeTpe 
0.1—0.2 mxm. OcoOeHHO MHoro hx b rnnojiepMajibHbix rpeOHax Ha ypoBHe rpaHHUbi 
snHTejinajibHbix njiacTHHOx I h II panoB. B stoh >xe oOjiacTH Ha noBepxHOCTH rpeOHen 
oOHapyxcHBaiOTCH 3jiexTpoHHO-npo3panHbie ny3bipbxn, nponcxoxcneHHe xoTopbix Taxxce, 
BepO^THO, CBH3aHO C CexpeTOpHOH aXTHBHOCTbK) THnOJiepMbl. C SnHTeJIHaJIbHbIMH njiac- 
thhxbmh nepBoro paaa rpeOHH coejiHHfliOTCfl c noMombio npocTbix xohtbxtob, Toma xax 
C nJiaCTHHXaMH OCTaJIbHbIX pflflOB OHH CB«3aHbI CenTHpOBaHHbIMH JieCMOCOMaMH. 

MycxyjiaTypa Tena jihhhhxh npenciaBJieHa xojibueBbiMH h nponojibHbiMH MbiuieHHbi- 
mh nynxaMH, 3ajieraiomHMH b MycxyjibHbix xjieixax. Bjinxce x noBepxHOCTH nynxn 
xojibueBbix mhoc}dh6phjiji oxojio 0.2 mxm TOJimHHbi. Cpa3y ace non hhmh Ha paccTOflHHH 
ot 0.3 no 3 mxm npyr ot npyra pacnojiaraioTc^ nynxn 6ojiee MomHbix nponojibHbix 
mhoc}dh6phjiji no 5 mxm nJiHHbi. Hx nnaMeTp 0.5 mxm. Uhtoh^ MycxyjibHbix xjieTOX 
3ajieraioT b Tejie MHpauHnnn rjiyOxce. 3th o6pa30BaHH5i TpaxTOBajincb paHee xax xjictxh 
napeHXHMbi. UnTonjia3Ma sthx xjieTOX Mejixo3epHHCTa^, b hch OTMenaeTcn 6ojibiuoe 
XOJIHHeCTBO pa3JlHHHbIX no pa3Mepy (OT 0.4 no 0.8 mxm) H cf)OpMe MHTOXOHnpHH. 
FIocjienHHe o6pa3yiOT ocoOchho Oojibuine cxonjieHHn b xjieTxax, pacnojioxceHHbix b 
oOjiacTH xoOoTxa h HecjDpnnnajibHbix xaHajibueB. ^Inpa sthx xjieTox hmckdt OBajibHyio 
cjDopMy c nnpbiuixoM. B xapnonjia3Me xpoMaTHH npncyTCTByeT b BHne OTnejibHbix rjibi6ox 
(pnc. 3, P). 

Mexcny pecHHHHbiMH snHTejinajibHbiMH h MycxyjibHbiMH xjictxbmh Tax Ha3biBaeMOH 
6a3ajibHOH njiacTHHXH, xax h cneunajibHbix xjieTox rnnonepMbi He oOHapyxceHO. He 
HCXJHoneHO, hto THnonepMajibHbie rpeOHH npencTaBJinioT co6oh o6oco6jieHHbie 
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ynacTKH MyacyjibHbix kjictok. 3to npennonoxceHHe Tpe6yeT nanbHeniiieH TiuaTenbHOH 
npoBepKH h, bo3mo>kho, ABnaeTCfl oco6eHHOCTbio CTpoeHHfl TOJibKo nenoreHeTHnecKHx 
MHpaUHAHeB. 

>Kejie3HCTbiH annapaT. AnHKanbHaa xcene3a 3ajieraeT b nepenHen nacTH Tejia, 
HecKOJibKO Bnepenn h BeHTpajibHee M03ra (pnc. 1, A, T; 2, £, fl). OHa OTKpbiBaeTca 
eaHHCTBeHHbIM MOmHbIM npOTOKOM, KOTOpblH HMed CJlOXHyK) KOHCj)HrypaUHK) H npOXOAHT 
b cpenHen nacTH xo6oTKa Mexny nopcanbHbiMH h BeHTpajibHbiMH MycxyjibHbiMH 
CTeHKa caMoro npoToxa yKpenneHa MHKpoTpyOoHKaMH. B npoTOKe >xene3bi o6Hapy>KHBa- 
iotca xapaKTepHbie ceicpeTopHbie rpaHynbi b nnaMeTpe okojio 0.2 — 0.3 mkm. Ohh reTepo- 
reHHbi no CTpoeHHio: sneKTpoHHonnoTHyio cepnueBHHy oKpyxcaeT 3neKTpoHHO-npo3pan- 
HblH CJIOH (pnc. 3, B). 

B npoKCHMajibHon nacTH anHKajibHon )Kejie3bi b uHTonna3Me Hapany c onncaHHbiMH 
rpaHynaMH b h3o6hjihh BCTpenaioTCfl sneKTpoHHonnoTHbie oBanbHbie hjih nanonKOBnnHbie 
BKjnoHeHH^. 3necb x<e HaxonflTca anpa HenpaBHnbHOH oBanbHon cJ)opMbi. Cy6MeM6paHHbie 
MHKpoTpyOoHKH b 3tom oxuene xene3bi OTcyTCTByioT. 

ripoTOKH neTbipex 2 — 3-flaepHbix x<ene3 oTKpbiBaiOTCfl b ocHOBaHHH xoOoTKa h 
yKpenneHbi npononbHbiMH MHKpoTpyOonKaMH (pnc. 2, E). OnHa napa kjictok pacnonara- 
eTCH nopcanbHO, a npyraa — BeHTpanbHO. Ohh ornOaiOT raHrnHH c 6okob (phc. 3, Jl). B 
3aaHeH nacTH x<ene3, nocTHraioiunx ypoBHa rpaHHUbi II h III panoB snHTennanbHbix 
nnacTHHOK, 3ajieraiOT OKpyrjibie huh OBanbHOH cJ)opMbi anpa, KonHnecTBo KOTopbix mokct 
BapbnpoBaTb. OObiHHo Kaxcnaa KjieTKa HMeeT 2 anpa, ho noBonbHo nacTo BCTpenaiOTCfl 
jihhhhkh, b KOTopbix HacTb 3thx *ene3 0Ka3biBaeTC5i 3-^flepHbiMH. reTeporeHHbin cexpeT 
pacnonaraeTCfl paBHOMepHO no Been xene3e h npencTaBneH mcjikhmh (0.1 — 0.2 mkm) h 
KpynHbiMH (0.4 — 0.7 mkm) rpaHynaMH, MHorne H3 KOTopbix xapaKTepH3yiOTC5i HepaBHO- 
MepHOH 3JieKTpOHHOH nJlOTHOCTbK) (pHC. 3, £, )K). 

CpaBHHTenbHo HeOojibiiiHe cexpeTopHOH npnpoAbi 1-anepHbie kjictkh c KpynHbiM 
anpoM (no 5 mkm) oOHapyxceHbi npHMepHo Ha ypoBHe uhptouhtob (pnc. 3, ff). Kjictkh 
HMeiOT HenpaBHjibHyio aMeOoBHnHyio c})opMy. Ohh o6pa3yiOT njiHHHbie y3Kne otpoctkh, 
KOTopbie ocoOeHHo MHoroHHCJieHHbi b nepenHen TpeTH Tena MHpauHnna. CeKpeT npen- 
CTaBjieH OKpyrjibiMH sneKTpoHHonnoTHbiMH rpaHynaMH. K coxcaneHHio, npoTOKH sthx 
KneTOK oOHapyxcHTb He ynanocb, ho oOpaiuaeT Ha ce6a BHHMaHHe cxoactbo ceKpeTa sthx 
xcene3 h TaK Ha3biBaeMbix rnnonepManbHbix rpeOHen. He HCKmoneHO, hto Mexcny 3thmh 
o6pa30BaHH«MH cymecTByeT KaKa^-TO cB«3b. Bo3mo>kho, hto sto h ecTb uhtohm rnnonep- 
ManbHbix rpeOHen. 

l-anepHaa «XBOCTOBa« xcene3a» nex<HT TepMHHanbHo b 3anHeM KOHiie Tena MHpauHnna 
(pnc. 1, A). OHa HMeeT oneHb KpynHoe ny3bipbKOBnnHoe anpo (no 10 mkm) c flnpbiuiKOM 
(oKono 1 mkm). B uHTonna3Me stoh KneTKH HMeeTca pbixnbin 3neKTpoHHo-npo3panHbiH 
ceKpeT. IIonoOHoe o6pa30BaHHe 6bino o6Hapyx<eHO y MHpaunnneB Fasciola hepatica 
(HayMOB, 1972), ho c{)yHKUHOHanbHoe Ha3HaneHHe ero He h3bcctho. 

3KCKpeTopHbiH annapaT. CTpoeHHe uhptouhtob cooTBeTCTByeT KnaccnnecKOH 
cxeMe (Wilson, 1969c) (pnc. 3, M). CncTeMa BbinenHTenbHbix KaHanoB cj)opMHpyeTC5i, 
oneBHnHO, H3 HecKonbKHX nnoTHO ynaKOBaHHbix KneTOK, o6pa3yiomHX «Kny6oK». Ilpn 
3tom KaHanbi hmciot He BHyTpHKneTOHHyio npnpony, KaK sto cnHTanocb paHbiiie (HiHe- 
UHHCKan, 1968), a B03HHKaiOT b pe3ynbTaTe CBopanHBaHHfl b TpyOKy ynnomeHHbix 
BbipocTOB KneTOK, CBoOonHbie KOHUbi KOTopbix coenHH5noTC5i neperoponnaTon necMoco- 
moh. Ha sneKTpoHorpaMMax, HMeioiuHxcfl b HauieM pacnopaxceHHH, sto bhuho nocTa- 
tohho xopomo, onHaKO npocnenHTb coenHHeHHe KaHanoB cocenHHx KneTOK HaM He 
ynanocb. BHyTpeHHaa noBepxHOCTb KaHanoB HeceT Oonbmoe KonnnecTBO MHKpoBHnnen, 
UHTonna3Ma sthx KneTOK cnnbHo BaKyonH3HpoBaHa, h b Hen oTMenaeTca mhoxccctbo 
MHTOxoHnpHH. ^npo BbinenHTenbHOH KneTKH cfjyHKunoHanbHo aKTHBHo, c xopomo Bbipa- 
xceHHbiM anpbiujKOM (pnc. 3, 3). BbinenHTenbHbie nopbi OTKpbiBaiOTc^ no 6okbm Tena 
Mexcny snHTennanbHbiMH nnacTHHKaMH II h III p5inoB b oOnacTH KonbueBoro rnnonep- 
ManbHoro rpe6H«. BbinenHTenbHaa nopa — MopcjDonorHHecKH ocJ)opMneHHoe o6pa30Ba- 
HHe, OTneneHHoe ot uHTonna3Mbi rpeOHa KonbueBOH neperoponnaTon necMocoMon 
(pnc. 3, K). 
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HepBHbiH annapaT. raHrciHH Ha nonepeHHbix cpe3ax raHTejieBHflHOH cJ)opMbi 
pacnonaraeTCH b nepejmeH nonoBHHe Tejia MHpaunjiHfl (pnc. 2, E , )K\ 3, JT). Oh o6pa30BaH 
OTpocTKaMH HepBHbix KjieTOK, 5mpa KOTopbix 3aHHMai0T nepncj)epHHecKoe nojioxeHHe. 
HepBHbie KjieTKH, Bxo^mne b cocraB raHniHfl h ctbojiob, hmciot rpaHyjiHpoBaHHyio 
UHTonjia3My. 5lapa HepBHbix kjictok oxpynnoH c})opMbi jxo 3 mkm b jinaMeTpe. B oxaejibHbix 
KjieTKax h OTpocTKax HMeiOTCH cKonjieHHH MejiKoro 3jieKTpoHHonjiOTHoro cexpeTa, hto 
no3BOJiaeT npejinojioxHTb hx HenpocexpeTopHyio cj)yHKUHio. Ot raHniHfl otxojiht HepBHbie 
CTBOJibi b 3ajiHioio HacTb Tejia, a Taxxe OTjiejibHbie HepBbi, HHHepBHpyiomHe ceHCHjuibi 
nepejiHero KOHua jihhhhkh. KojibueBbie KOMHCcypbi BbiflBjnnoTCfl njioxo, nosTOMy Taxyio 
HepBHyio CHCTeMy HyxcHO paccMaTpHBaTb xa k MOjwcJjHUHpoBaHHbiH opTaroH. 

CeHcopHbiH annapaT. OpraHbi nyBCTB npejiCTaBjieHbi flByMfl TecHO cSjinxeHHbiMH 
rna3KaMH, HaxojiflmHMHCfl b HenocpejiCTBeHHOH 6 jih30cth ot M03roBoro raHniHfl, napofi 
jiaTepajibHbix nannjui h CBsnaHHbix c hhmh o6pa30BaHHH, pecHHHHbiMH nojiflMH, jiexamHMH 
Ha rpaHHue Mexmy nepBbiM h BTopbiM psmaMH snHTejinajibHbix njiacTHHOK, pecHHHHbiMH 
noji^MH h ojiHHOHHbiMH ceHCHJuiaMH xo6oTxa (pwc. 1, A, 3, 77- O). 

YjibTpaTOHKoe CTpoeHHe rna3Ka jihhhhkh Ph. rhionica npaxTHnecxH nonHOCTbio co- 
BnajiaeT c TaxoBbiM Ph. megalurus (Isseroff, 1964). Ohh pacnojioaceHbi HenocpejiCTBeHHO 
Haji M03T0M jihhhhkh xiopcajibHO. KaaqjbiH rna30K coctoht H3 nHTMeHTHoro 6oxajia, B 
KOTopbiH bxojiht HepBHoe OKOHHaHHe. Taxoe CTpoeHHe xapaKTepH3yeT ero xax rjia30K 
HHBepTHpoBaHHoro THna, xapaKTepHoro juih njiocKHx nepBen (pnc. 3, JT). 

JIaTepajibHbie narinjuibi — cjioxHbie KOMnjieKCHbie opraHbi nyBCTB h coctoht H3 Tpex 
He3aBHCHMbix ceHCopHbix o6pa30BaHHH (pnc. 1, ff). Ohh HaxoziHTCH no 6oxaM Tejia Meacay 
snHTejinajibHbiMH njiacTHHKaMH I h II pnjiOB. CaMa jiaTepajibHan nannjuia HMeeT kojioko- 
JI006pa3Hyi0 (flOpMy OKOJIO 7 MKM BbICOTbl, B OCHOBaHHH npHMepHO 3 MKM LUHpHHbl 
(pnc. 3, M). CTeHKa nanHjuibi o6pa30BaHa tohkhm cjioeM UHTonjia3Mbi, npejiCTaBjiflioiUHM 
co6oh pa3pacTaHHe rnnojiepMajibHoro rpe6HH. B TOJime nocjiejmeH HaGjiiojiaioTCH cxon- 
jieHHH rpaHyji Mejixoro 3jieKTpoHHO-njiOTHoro cexpeTa, noxoxero Ha cexpeT MeacxjieTOH- 
Hbix rpe6Hen. Ha noBepxHOCTH nanHjuibi OTMenaiOTCH noxoxne Ha mhkpobhjuih luhihko- 
BHjiHbie BbipocTbi, a Ha BepmHHe nanHjuibi pacnojiaraeTca nopa, Bejiyman k HepBHOMy 
OKOHHaHHio. IlocjiejiHee coxiepxHT MejiK03epHHCTyio unTonjia3My, b kotopoh ynopnjio- 
neHHO 3ajieraiOT MHoroHHCJieHHbie MHxpoTpy6oHXH. Ohh HanHHaiOTCH eme b OTpocTxe 
HepBHOH KJieTKH, B OCHOBaHHH nanHJIJIbl H THHyTCH JX O ee BepiHHHbl. Mexjiy MHKpOTpy- 
60HKaMH HMeiOTCH MHOTOHHCJieHHbie 3JieKTp0HH0-np03paHHbie ny3bipbKH, BapbHpyiOmHe 
no pa3MepaM. 

BTopoe o6pa30BaHHe HaxojiHTCfl b OCHOBaHHH nanHjuibi, Sjinxe k nepejmeMy KOHuy 
Tejia (pnc. 3, H). Oho npejiCTaBjieHO MOHOUHjinapHOH ceHCHJuion, pecHHnxa kotopoh 
ojieTa UHTonjia3MaTHnecKHM nexjiOM. 3a cneT ciaiajiOK Ha noBepxHOCTH nexjia o6pa3yeTCH 
jia6npHHT, coctohilihh xax H3 MejiKHx, Tax h 6ojiee xpynHbix nojiocTen, npnjiaiomHx nexjiy 
ry6naTbiH bhji. BHyTpn nexjia b cneunajibHOM xaHajie HaxojiHTCfl pnrHflHafl pecHHHKa. 
KaHaji CBH3aH c BHemHen cpejion npn noMomH He6ojibiuoH nopbi, OTxpbiBaiomeHCfl Ha 
BepinHHe. 

TpeTbe ceHCopHoe o6pa30BaHHe norpyxeHO b ocHOBaHne jiaTepajibHOH nanHjuibi 
6jiHxe k 3ajmeMy KOHuy Tejia (pnc. 3, M). Oho Ha nonepenHOM pa3pe3e HMeeT KOHnnecxyio 
cJ)opMy: jiHCTajibHbiH xoHeu pacuinpeH, a npoxcHMajibHbin cyxeH h HenocpejicTBeHHO 
nepexojiHT b HepBHbiH otpoctok. IHnpoxan nacTb HeceT najibueBHjiHbie peuenTopbi, 
o6pa3yn Ha noBepxHOCTH Tejia ceHCopHoe nojie. BHyTpn xaxqioro peuenTopa hmciotch 
MHOTOHHCJieHHbie, ynOpflflOHeHHO pacnOJIO>KeHHbie MHKp0Tpy60HKH, a B OCHOBaHHH BblflB- 
jiHeTCH 3JieKTpoHHonjiOTHbiH onopHbin KOHyc. B uHTonjia3Me pacmHpeHHoro ynacTxa 
3ajieraeT cjioxHaa cncTeMa pa3JiHnaiOLUHxcfl no c})opMe BaxyojieH. 

IloMHMO KOMnjiexcoB JiaTepajibHbix nannjui Ha MexKjieTOHHbix rpe6Hflx Mexjiy njiac- 
THHKaMH I h II pflflOB pacnojiaraiOTCH ceHCopHbie pecHHHHbie nojia (pnc. 1, B). Ohh 6biBaiOT 
jlByx THnOB. 

JIaTepajibHbie ceHCopHbie pecHHHHbie nojia nepBoro THna HaxojiHTCH HejiajieKO ot 
nannjui h npejiCTaBjiaioT co6oh HepBHbie OKOHHaHHH, Hecymne Ha CBoeil anHxajibHOH 
noBepxHOCTH cxonjieHHH pnrHjiHbix pecHnnex, nonepeHHO-HCHepneHHbie xopHeBbie hhth 
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KOTOpbIX CXOflflTCfl B nJIOTHblH KOHHHeCKHH nyHOK. L(HTOnjia3Ma 3anOJIHeHa MeJlK03epHHC- 
TblM eexpeTOM, aHajlOTHHHblM TOMy, KOTOpblH o6Hapy)KHBaeTCa B KJieTKaX raHTJlHa H 
HepBHbIX CTBOJIOB. 

CeHCopHbie pecHHHHbie nojw BToporo Tnna (uopcajibHbie h BeHTpajibHbie) OTjiHHaiOTCfl 
ot JiaTepajibHbix TeM, hto ohh uonojiHHTejibHO cB^naHbi c ouHHOHHbiMH ceHCHJuiaMH, 
cxoflHbiMH no CBoeMy CTpoeHHio c ceHCHJuiaMH, pacnojioxceHHbiMH b ocHOBaHHH JiaTepajib¬ 
Hbix nannjui. Otjihhhc 3aKjnoHaeTC5i b tom, hto ot ryOnaToro nexjia otxouht ynjiomeHHbin 
UHTOnJia3MaTHHeCKHH BbipOCT, KOTOpblH nOKpbIBaeT peCHHHHOe nOJie. B 3TOM BbipOCTe 
hmciotch OTBepcTna juia Bbixoua pecHHHex (pnc. 3, O). 

PecHHHHbie nojifl xo6oTKa npnypoHeHbi k npoTOKaM 2—3-a^epHbix xcejie3 h, no Been 
bhjjhmocth, HMeiOT CTpoeHHe, aHajiorHHHoe jiaTepajibHbiM nojiflM. B cKjiauKax n ocHOBa- 
HHH X06oTKa MHpaUHJIH^ HaXOU5ITC5I MHHHMyM 4 peCHHHHbIX nOJIfl H 14 OUHHOHHbIX 
ceHcnjui. nocjie^HHe HecyT pnruaHbie pecHHHKH c nonepeHHo-HCHepneHHOH xopHeBon 
HHTbio. CeHCopHbie o6pa30BaHH^ xo6oTKa pacnojiaraioTca chmmctphhho OTHOCHTejibHO 
carnTTajibHon njiocKOCTH, ouHaKO b BeHTpajibHon nacTH ceHcnjui 6ojibme, neM b uopcajib- 
hoh (pnc. 1, B). 

B CTpoeHHH ceHcopHoro annapaTa MHpaunuHfl Ph. rhionica nacTO Ha6jnouaiOTC5i 
OTKjiOHeHHa ot npHBeueHHOH Bbime cxeMbi. 3to, no cyTH uejia, HacTOfliune ypoucTBa, 
npHMepoM KOTopbix MoryT cjiyxcHTb BbinaueHne ouHoro hjih uByx pecHHHHbix nojien, 
jiexcamnx no 6oxaM ot nannjuibi, noflBJieHne 6e3ma3bix jihhhhok h t. jx. 

3auHHe jiBe TpeTH Tejia MHpauHjtHa 3aHHMaeT ccJjopMHpoBaHHaa MOJiouaa MaTepHHCKaa 
peuna, onneaHne KOTopon He bxouht b 3auanH uaHHOH paGoTbi. 

OBCY^EHHE 

MnpauH^HH Philophthalmus rhionica — neuoreHeTHnecKHH, b kotopom cJjopMHpyeTca 
roTOBaa k caMOCTOiiTejibHOMy cymecTBOBaHHio b MOJunocKe-xo35iHHe pejjufl. KpoMe c£>h- 
jiocJrrajibMHji b HacToamee BpeMa neuoreHe3 b xpaiiHeM CBoeM npoaBjieHHH uocTOBepHO 
H3BecTeH Jinuib y npeucTaBHTejien ceM. Cyclocoelidae (rnHeunHCKaa, 1968). OcoSchhocth 

pa3BHTH5I H 6HOJIOrHH 3THX JIHHHHOK OnpeueJIfllOT HX CBOeo6pa3HOe CTpoeHHe, OTJIHHaiO- 
meeca ot MHpauHjiHeB 6ojibuiHHCTBa TpeMaTojj. 3to KacaeTca h yxe H3yneHHbix k 
HacToameMy BpeMeHH jihhhhok Tex bhuob, jyia KOTopbix xapaKTepHO aKTHBHoe 3apaxceHHe 
nepBbix npoMexcyTOHHbix xo35ieB. 

Xo6otok MHpauHjiHii Ph. rhionica ycTpoeH jiOBOJibHO cjioxho h o6ecnenHBaeT, c ouhoh 

CTOpOHbl, 3a5IKOpHBaHHe JIHHHHKH B TKaHflX M0JIJIK)CKa-X035IHHa, C UpyrOH - B03M0XCH0CTb 

npOHHKHOBeHH5I MOJIOUOH MaTepHHCKOH pejJHH. 

Pa3JiHHH5i b CTpoeHHH KOXcHO-MycKyjibHoro Meuixa onpeuejunoTca b kohchhom cneTe 
cyabOon jihhhhkh. Y 6 ojibuiHHCTBa TpeMaTou caM MHpaunjiHH npeo6pa3yeTca b MaTepHH- 
cxyio cnopouHCTy nocjie c6pacbiBaHH5i snHTejinajibHbix njiacTHHOK. 3tot npouecc conpo- 
BOK^aeTca o6pa30BaHHeM TeryMeHTa b pe3yjibTaTe 6 bicTporo pa3pacTaHH5i rnnouepMajib- 
Hbix rpe 6 Hen (Southgate, 1970; Meuleman e. a., 1978), h nosTOMy b MHpaunuHflx HMeiOTca 
cyOTeryMeHTajibHbie kjictkh — npejunecTBeHHHKH noKpoBOB. Y MHpauHuneB Ph. rhionica , 
KOTopbie Jinuib HHOKyjinpyioT pernio, pa3BHTbix uhtohob 6 yaymero TeryMeHTa He o 6 Hapy- 
XCeHO. B 3TOH CBJI3H MOXHO BbICKa3aTb HeCKOJIbKO npeunOJIOXCeHHH! JIH 60 MOKKJieTOHHbie 
rpe 6 HH 6e3'b5iuepHbie, hto Majio Bepo^THO, jih6o ohh o6pa3yiOTC5i 3 a cneT MycxyjibHbix 
KjieTOK, jih6o b jjajibHeHiiieM yuacTca npocjieuHTb CB^3b rpe 6 Hen c kbkhmh-to H3 uhtohob 
b Tejie MHpauHUHa. Taxxce He o 6 HapyxceHO 6a3ajibHOH njiacTHHKH Mexcuy pecHHHHbiMH h 
MycxyjibHbiMH KjieTKaMH, OTcyTCTByiOT h nojiocTH Mexuy 3thmh KjieTKaMH, onncaHHbie y 
HexoTopbix MHpauHuneB. 

MnpauHUHH, H3yneHHbie k HacToameMy BpeMeHH, hmciot MopcJjojiorHHecKH npHHun- 
nnajibHO cxouHbin xcejie3HCTbiH annapaT, oOecnenHBaiomHH npoHHKHOBeHHe jihhhhkh b 
Tejio xo35iHHa. Y Bcex H3yneHHbix bhuob HMeeTca anHKajibHaa xcejie3a, h pa3JiHHH5i 
KacaiOTCfl Jinuib KOJinnecTBa h pa3MepoB JiaTepajibHbix h uonojiHHTejibHbix xcejie3. B 03 - 
MoacHbi pa3JiHHH5i h b xapaKTepe ceKpeTa. 


3 riapa3HTOJionw, JVfe 3, 2000 r. 
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3KCKpeTopHbiH h HcpBHbiH annapaTbi y MHpauHaneB hmciot, noxcajiyn, HaH6o/ibLuee 
cxoflCTBO, 3to xacaeTca h nna3X0B. OpraHbi nyBCTB y H3yneHHbix b stom ruiaHe MHpauHflneB 
pa3JiHHaiOTC5i no nncjiy, pacnojioxceHHio ceHCH/m h aeTajiflM hx yjibTpacipyKTypbi (ranax- 
THOHOB, flo6pOBOJlbCKHH, 1998), OflHaXO HX OCHOBy He3aBHCHMO OT BbinOJIHHeMOH (}3yHK- 
uhh Bceraa cociaBjiaeT nyBCTBHTe;ibHafl pecHHHHaa x/ieTxa. 

TepMHHanbHbiH Maiepnan MHpaunflHfl Ph. rhionica npeaciaB/ieH mojioaoh MaTepHH- 
cxoh peanen, coaepxcamen reHepaTHBHbie kjictkh h 3apo,abiLiieBbie mapbi, H3 xoTopbix b 
Mo/unocxe Melanopsis praemorsa pa3BHBaiOTCfl oco6h napTeHoreHeTHHecxoro noxojieHHfl. 

ripn H3yneHHH MnxpoaHaTOMHH MnpauHAHH Mbi He CTaBHJiH nepea co6oh 3a,aaHH 
H3yneHH5i y/ibTpaTOHxoro CTpoeHHH OTAenbHbix opraHOB, oflHaxo Tenepb oneBHflHa Heo6- 
XOflHMOCTb H Taxoro HCCJieAOBaHHH. 
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MICROANATOMY OF THE PHILOPHTHALMUS RHIONICA MIRACIDIUM 
(TREMATODA: PHILOPHTHALMIDAE) 

I. A. Tikhomirov 

Key words: Philophthalmidae, Philophthalmus rhionica, miracidium, ultrastructure. 

SUMMARY 

The study of ultrastructure of Philophthalmus rhionica miracidium was carried out. Update the 
ultrastructures of miracidium were studied in a restricted number of species belonging to the families 
Notocotylidae, Paramphistomatidae, Sanguinicolidae, Fasciolidae, Schistosomatidae (Galaktionov, 
Dobrovolsky, 1998). The ultrastructure of representatives of two latter families, Fasciola hepatica 
and Schistosoma mansoni respectively, have been examened most carefully. The family Philophthal¬ 
midae differs from the families Fasciolidae and Schistosomatidae by the aberrant pedogenetic 
miracidium. 
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Phc. 3. CipoeHMe MHpaunnHH Ph. fhionica. 

A — .RMaroHajibHbiH cpea nepea Te/io MMpauMiiMH; B — rnno/iepMa^bHb]fi rpe6eHb; B — nonepeMHbiH cpea nepea 
xo6otok; f— umtoh MycKyjibHOH KJieTKM; M— xejieaMCToe o6paaoBaHne; £, )K— jiarepa^bHbie acejieab) npOHHKHo- 



Phc. 3 {npodoADtcenue). 

BeHH«; 3 — KaHa/ibi BbinenuTenbHOH cucTeMbi; H — uhptouht; K — BbinenHTenbHafl nopa: JJ — cpe3 Mepe3 Te.no 
MHpauHaHfl b o6nacTH rna3xa w raHmun; U — naTepanbHan nanwuia; H — ceHcnnna b ocHOBaHHM naTepanbHOH 
nannnnbi, 0 — pecHH^Hoe none, ^o^ — ry6MaToe o6pa30BaHne rnnojiepMbi; kh — KopneBbie hmth; ki { — KOpanHKa 
UMpTOUHTa; pn — pecHMMKH UMpTouHTa; ppn — pecHH^xa pecHMHHoro nonn; u>e — uHTonnaaMaTHHecKHft bupoct; n — 
anpo. yaeJI.: A — 4000x; £- 20000x; B - 8000x; f— 12000x; J} - 8000x; E - 15 OOOx; )K — 6000x; 3- 5000x; 
H - 8000x; K — 6000x; JI - 4000x; M - 18000x; H - 25000x; 0 - 25 OOOx. 

OcTanbHbie o6o3HaHeHHH Taxue *e, xax Ha puc. 1. 

Fig 3. Structure of Philophthalmus rhionica miracidium. 


